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(57) [Abstract] 
[Object] 

To provide an infrared detector using an 
AlxGai.xSb/InAs (x > 0.3) superlattice composed of a ill-V 
group compound semiconductor in which electrodes are 
mounted on an end surface of the AlxGai.xSb/InAs (x > 0.3) 
superlattice, and a bias current is caused to flow in 
parallel with the surface of the superlattice, whereby a 
wavelength of detected infrared can be controlled by- 
changing an Al composition without changing a superlattice 
structure; a high-speed response can be achieved because 
of high mobility of an InAs conduction band; and the 
infrared detector has a large light receiving area and a 
high sensitivity. 
[Structure] 

An AlxGai.xSb/InAs (x > 0.3) superlattice is 
epitaxially grown on an insulating substrate to form a mesa 
structure , and a pair of electrodes are mounted on a side 
surface of the mesa structure so as to apply a bias current 
in parallel with a surface of the superlattice. 
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(57) [Sif^j] 

[aw] I I I -vmit^^mwA^^fi^A i,g 

a,-,Sb/lnAs (x>0. 3 ) ffitST-*ffll,». A 
l,Ga,.,Sb/I n As (x>0. 3 ) fitS^JSMK 

o I n A s e«^<D»c^^l(jSK: J: 0 ii?iii£;^*ipl«6 

t««] tei!S1tS««:if3'^=->i.-iVJiSS$1*fcA 1 
,Ga,.,Sb/I n A s (x>0. 3 ) StS^O^'l^^ 
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l,Ga,.,Sb/I nAs (x>0. 3)jBt8^©^1^ 
^> C i 4!^Sii -r-S^SiJ^i^^ttS. 

[m^2] iMtS^-C** I nAs/A 1 10 

,Ga,., S bSIS^-CDA 1 xGa,., S bffim^•9•>^>'^• 

J: I? 3S5^i-i^©*^ta *^f ^ c i *iNF® i -r s 1 Jcie 

to 0 0 1 ] 
[00 0 2] 

7!P6HgTeiCdTe ©Sb^T * S H gr C d T e ifi^ 
thXmi^l^tlXftfc, out, HgCdT e<o^m& 
}^^*ilgCiC<!:, l£.tcHgT e-CdT emi±mm 
^-C*Sifc*. HgTe iCdTecDiffifiSiib^^^-SC 

*iJ,^*i*S C i *c i'OaStC J: 
[00 0 3] 0*>l/&3&i6. HgCdTeSCli. :;*cMa 

HgCdTetctb-^riStu I I -vm<t^'mmm»<o 
^ 7- 1 I jffltg^-*«t,»yfciiS^-fe >i?-*sa3Bx«Kfp§ 

[0 0 0 4] /ciiLtf. App 1 i ed Physic 
s Le t t e r s (T::/-?-^ F ■ 7 ^t^ty i^;^ . 

->C)Vol. 5 2. 1 58 1 ( 1 9 88) (CgaJK^n 
/cl nSb/I nAs SblKMffltS^^-?>, ^#pgBS6 2- 
8 5 47 6^i>««:ra^3tiyfc I nAs/GaSbJKiB 

L/fc I n Sb/I n A s S blKS^tgT©p/i /nflt 40 

JcO^ I nSb- I nAs Sbra©^iaiaSS^x4^;U 
=¥^-=t^-f vt/lJ. I nAs Sb©^<>K=P+ y:?"J:D/h 
3<ft-5©r. I n A s S b <t »3 ^>S^SS©^S^^i-i^«^t^^ 
tbf-SCi^J-CtrS. InAs/GaSb^t> 
-< I 1 at&^i:. I n A s ©m^Ftc^SEL/cS^ 
4 G a S b ©iE?WFK:JSaEl//cS«.»iEa*» e>* 4«a 

)Rfi8T<!:©ii:?ij«iBS<!:i,r^Aircfc©-c*-5. e^^ES; 
g:^^^i]^c>'^•;^;^W«:^5^^1■3t*AS^■r■^)<i;. GaSbjE?L so 
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#F - 1 n A s ^'f-^^mxmmriii&&^icj:i,mm^ 
?f ccHx *) m p>n/c— M©M@tc<i: -3 r c n^r^im-r 

•5. 

[0005] 

[^IS*i«8iLJ;^<!;-rSSS] iC^-r. InSb/ 
I n A s S b^W. *fi«^RRS-r -5 

©«JJJI5ft9tc§^-CJi<. ti£ot:^attfeiS< - 
I nAs/GaSblS»MBEfi£Tl{Cj;-,rJte?W 

etl/c— *f©«@*>6 I n A s /G a S b JSiBtSiFfiSS 

[0 00 6] Sf. G a S b ©ffi^-7-:^IgJ:A5 1 n A s 
©Gi^T«ct9fc±K:*5©-c> ffitS^^Wi*!;*:* < 
Ajr^i. 'XII«:iji^Jltfctl«:ja-:Jt?Bt^SS©ii»D*e 
<, C4a*R*«C«:». In As. GaSbS®©JP3€: 

> F»fi*Ttf-C^n«J:C>. 0*^1/. e^^SCKfflm 
iF^1f:?'/<>F!IHa%^<fc3-B-S<«:. fi^tflnjfigttsi^il-lg 

©igsfc^itrs*^?.. e*§^§®©j¥3©$fjiaiifc*w 

I nAs/GaSb©flIS*Ja[l>«^ (!^PaBg6 2 

- 8 5 4 7 6^4:j$fi©{^-C« InAs/GaSb = 3n 
m/5nm) tCW. ^tCBBrifeO. B3SSJ:<flS-r 

[0 00 7 ] a*S^^fi£g®{Cip?T{C^®4:BX'3(=t 

■rci«:«c-5*l. I n A s /G a S b P5©e^>'^> F 
:t:7-fe-j' FASi|s«3 0. 9eV*0, *SI±fifi£*Sfe-r©« 

ituti. 3e,fc. I n Ase^^©m>i^i6]g*ipjffl-c 
[0008] *^?i©a6«jw. Ill -vmit^tm^ 

{*3tii6^c-2>A 1 xGa,..S b/I nA s (x>0. 3) 
fi*S^«rffll»». A l,Ga,.,S b/I nAs (x>0. 
3) jatS^ffiS«:««4IR»)#W. ffl«^ffii3|itf«:>'-« 

!tc< <hfc, A 1 ifflfiS^r^^kSitrtS^asS^il-iKjfiS?:*!!® 
■r?>ct * . I n A s ea^©iiic»^g&S«: J: 

[0 00 9] 



3 

affitcxf df+i^+^PfiSfiSHtfcA 1 ,Ga,-, S b/ I 
nAs (x>0. 3) e»-?^^-9-«jSr*»). — *tCD 

[0 0 10]*;t, I jB*&^-C*-5 1 n As/ 

A lxGat.xSbe»^^®A IxGa^.xSblim^-y- 
r^^'O I n A s e^^-y-T'-'N'^ K^cD^passa 
^tc J: •5 sSci^ODfeim «:ff ^ ©T* 

CO 0 1 1 ] 

A 1 S b/ I n A s mmm^ifiA 1 S bffi^-7-^±ffi*> 
e I n A s Bm^^^<0 2 3 0 m e VCD^IHirag^Si^ 
x^jl'+'-^f + GaSb/I nAsl^^tS 
T-*iGa S bffi«i-?^±S8*>6 I nA sei^^SI'^© 
- 1 5 0 m e VCD^ffflPaS®^x*;l'=t^-^r> 

0 2 3 0 m e V©i5H©2g 

^#x4<-;V^-'¥^+ f •?"©±|IB»2 3 Ome VJ;«3A 

too 1 2] O/cjerJ-o-C. GaSb/I nAs^ffl^^ 

*1G a S b aii^=^±SSj!P6 I n A s e^T^^-CDft 

[ 0 0 1 3 ] la 1 {CiStS^«jg*A 1 ,Ga,-, S b/ I 
nA s = 5nm/l OnmiLyttt&©, fi^S^. 

-'¥^ V -f^. 1 h. - e,*i@t»iE?L-e^#r^©££F^ 

*:'4J:'5tc. JcDiESgtcttA 1 ,Ga,., S 

b. I nAsSJKDIf 3«rS{b3#SC;i«t<, Al« 

5Ct*s-Ct-5. A 1 ifflfi£3&i/h3 < A l,Ga,.KSb/ 
I n A s iBISiF-a^Ai^^t»aS«:ifi-5< i . 3^i1-«5«im 

tiJa^BSfC-fcACC, A l,Ga,.,Sb©St,>iE?Lw1^r^ 
Ka®JilCl3&>6 I n A se»^1>- K«JS»fii 
^©x^;l'¥-=¥'+ ••j-f<DTW.^ 1 0 Cm eVi-r* 
i, f^FSSnSA 1 iffl^x©ffiHWx>0. 3i^f.5„ 
[0014] m-K. *«W©^jS©3SKi1-i^«iaiS«S 

t:^?>n/c— *f©iis*^6mEE^<b«:a^m-rjK^-c*^ 
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c©J:5^c«®«:-r-5Ci«:j:-t.r. inAsis^© 
iSc^i^liiS**'Jffl-c#s©r. jc;:§©iSjSAj:^i^iiitftta 

[0015] ii={c.^<-rTx«iftEPftiscjf<t#Sc*m 

L/mffi«, xftJf + i^ + ^UfiSSS-e/cA 1 xGat.xS b 

/ 1 n A s ^ if <«3i©iiJffi{cK fj w 6 nr I, i 
*©-C. 555i+3feA«M-C*4iffl*8^ii©>iBilift/ME{C 

10 [0016] 

•r*. EI2«C5^-^-J:^tc, A lo..Ga..,Sb 5nm 
/I nAs 1 0 nnifi^S^=-3«i^ttGaAs»Sl 
±(CJ¥3 1 Mm©Ga S by^-jV 7--m2^fyl'X 1 5 
0^»ixf3f=*'S^i.;l'fiSS3-fr6ti4. C©a*S^B3 

— © A u me 4 0 « w e. n -s. 
[0017] mi>mi:iktiir?>mmt. mm4<Dmmfp 

P)A U.sGao., S b 5nm/InAs lOnmte 
20 ♦SiF3©B:&j6j{c>'-«-YT:^®j£«rEPJnO-C*iW«. aS^il- 
3e©MttK:,fc-,t:^^U/c+-^ 'JTtCj;-or^4©M 

[0018] 02©®*s^^i*scs^rt.-rs-!^:?'^f> Km 

{4^S3fc^-r. A 1 ia^x= 0. 5-Cli. InAs© 
eSS^WiA l..,Ga..sSb©ffiS-7^^±^J;»)fe 
5 5 m e V /cW±fC * «3 > ja»!©+»;^# ^cfitS^tC^t 
br 5 5 m e V©Sgra^aSSi^x:^;^+--+> V ^4:i> 
•o. E!2©WI-C». ffltfr^lS»l*si 5nmtJt«fl«M(r» 

30 •rJ:^^C1^r^-'^-> K^rJB^L. ^•»^:?'-'-<> K©SJ©gfit 
«v e^^{cr3«,»-rttfet©e3»^«gJ:»3*>±K:, iE 

•5. 03-C»£^SiyfjE?L^K:ot,>-C. ^n^nS® 

So e,. e,*i-e-n-e*Tei®^if:/>'t>K©aiSie{iis 
^■zTi^'^ K©sjsi?iiR?>'m 1 mmm.m: . i h , . i 

1 aSiiSI{4^&*-r. hh,thh,«iti*ii5fe<. mtiS 

Ctifit>i)^i>. L/c*So-r. 02©5S^J^i^«^tilg«. e 
1 h, = 2 6 5meV©x*;U4^-«:>PtIc;T-5*-/ h 

[0019] «±©|gJfeP|-C{*. jStS^^jg* A 1, . , 
Gao.Sb 5 nm/ I n A s 1 0 nmi L/c*^ A 
50 lifflfiSxWx=0. 5«:[ESt>©-C«&< . X (>0. 
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3) 0!>fii<S:^^-5C<fctC<fco-r^i^*imS©*-^ 

xGai-xSb 5nm/InAs IOnm«:Rg^t>© 
■C«^c<. A liffi^x*^«>/c±-CA IxGa.-xSbJl 

Rc; I n A s m0^m^^^^-cm9m^tiis<Dt> 

7 jgg*^^bS-lf -5 C i «>-C* 4. 
[0020] 

CSl] etS^^«®*A l,Ga,.xSb/I nAs = 5 
nm/1 OnmiOfctB^©. eSI^. SC>IE?L^RC/ 

tEI3] H2CDA l...Ga,.,Sb/I nAsjBf^CC* 



10 



1 i^1±GaAsK« 

2 Ga S b-'>'^7 r-g 

3 A 1 ..,Ga,., S b/ I nA sStS^- 

4 A u 

h h , - e , st,^iE?L -e^ra^^rarag^x^^^i/ 

1 h , - e , «t»jE7L-ez!S^ra©SW[BI«Wi*^l' 

Ec 

1 h . ^^,iiE?L^•t^:/^^•> K»— ibe^fit 
hh, «t»iE?L^•!^:/>'^•> 

h h , mi^sEimv-zf/^> pm-mm^&. 
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